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International application No. PCT/EP 03/36778 



I. Basis of the report 

1. With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office In response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 

Description, Pages 

1-10 as originally filed 
Claims, Numbers 

1-16 received on 06,1 0.2004 with letter of 06.1 0.2004 
Drawings, Siieets 

1 ^-6/6 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority In the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or fumished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 andA)r 55.3). 

3. With regard to any nucleotide anciA>r amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the intemational application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been fumished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

H the claims, Nos.: 17-36 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(g)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-16 

No: Claims 

Inventive step (IS) Yes: Claims 1-16 

No: Claims 

Industrial applicability (lA) Yes: Claims 1-16 

No: Claims 

2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting sucii statement 

1 . The document US-A-5 683 379 as cited by the applicant and considered to 
represent the most relevant state of the art, discloses an apparatus for laser vision 
correction, comprising means for controlling the apparatus to deliver a myopia 
correcting nominal laser ablation in an optical zone identified for myopia correcting 
nominal ablation of an exposed corneal surface of an eye and further to deliver a 
laser ablation in a region outside of the identified optical zone. 

2. The subject-matter of claim 1 differs from US-A-5 683 379 in that said region 
outside of the identified optical zone is separated therefrom by a minimum 
distance. 

3. The above feature solves the problem to create a central flattening of the corneal 
surface in said optical zone via a controlled biodynamic response and thereby to 
reduce the amount of laser ablation needed inside said optical zone for full myopia 
correction. 

The same argumentation applies to US-A-6 302 877 of the international search 
report also disclosing an apparatus for laser vision correction to deliver laser 
ablation in a corneal region outside of an identified optica! zone. Furthermore, in 
contrast to the device of the present invention, US-A-6 302 877 relates to the 
correction of presbiopia and accordingly a different optical zone ("not used for far 
distance viewing", see col. 12, 1. 66 to col. 13, 1. 5) is defined. 
All further documents of the international search report are less relevant for the 
subject-matter of present claim 1 . Accordingly the combination of features of claim 
1 is neither known, nor rendered obvious by, the available prior art and meets the 
requirements of Article 33(2)-(4) PCT. 

4. Claims 2-1 6 dependent thereon define further advantageous,embodiments and as 
such also meet the requirements of Article 33 PCT. 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-Aprll 1997) 




PCT/EP2003/006778 



1 . A method for laser vision correction, comprising providing a controlled 
biodynamic response in corneal tissue of an eye by inflicting a controlled trauma to 
an eTqposed corneal surface outside an identified optical zone for a myopia 
correcting nominal laser ablation of the cornea. 



response includes a flattening of the corneal surface over at least a central portion 
of the optical zone. 

3. The method of claim 1, wherein inflicting the controlled trauma comprises 
laser ablating a pordon of the closed comeal surface. 

4. The method of claim 3, wherein laser ablating a portion of the exposed 
comeal surface comprises ablating at least a portion of a ring of comeal tissue 
having a circular or an acircular shape. . 

5 . The method of claim 4, wherein the at least a portion of the ablation ring 
has an irmer boundary adjacent an outer boundary of the optical zone. 

6. The method of claim 5, wherdn the inner boimdary of the at least a portion 
of the ablation ring begins at a distance, d, from the outer boundary of the optical 
zone. Where 200|im < d < eOOjmi. 

7. The method of claim 4, comprising ablating the at least a portion of the 
ring to a depth, t, where 1 0|Lim < t < 70|im, and having a width, w. 

8. The method of claim 7, wherein t and w are variable as a function of 
biodynamic ablation location on the cornea. 



2. 



The method of claim 1, wherein providing the controlled biodynamic 
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9. The method of claun 7, wherein w is a function of the laser beam diameter 
on the cornea. 

10. The method of claim 7, wherein w has a nominal value of about 1mm. 

1 1 . The method of claim 4, comprising ablating the at least a portion of the 
ring within a transition zone of the nominal ablation of the cornea. 

12. , The method of claim 1, wherein providing the controlled biodynaraic 
response comprises creating a tissue ablation volume for a desired refractive 
correction that is less than a corresponding tissue ablation volume for the desired 
refractive correction in the absence of the controlled biodynamic response. 

1 3 . The method of claim 12, wherein the lessened tissue ablation volume has a 
smaller ablation depth over the optical zone than a corresponding ablation depth 
over the optical zone in the absence of the controlled biodynamic response. 

14. The method of claim 1, wherein providing the controlled biodynamic 
response comprises empirically determining the controlled biodynamic response 
from a statistically significant population. 

15. The method of claim 1, wherdn providuig the controlled biodynamic 
response comprises delivering a plurality of photoablative light pulses onto the 
corneal surface, all of which have only a 1mm diameter. 

1 6. The method of claim 1 5, wh^ein the plurality of photoablative light pulses 
have a direct aperture transmission portion and a dififractive aperture transmission 
portion so as to produce a soft-spot beam intensity profile. 

17. A method for a LASIK or a LASER myopia correction, compriang: 
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ablating a volume of corneal tissue outside an optical zone of a nominal 
ablation region of the cornea. 

18. The method of claim 17, wherein the volume of ablated corneal tissue is in 
the form of at least a portion of a ring of ablated corneal tissue having a circular or 
an acircular shape. 

1 9. The method of claim 1 8, wherein the at least a portion of the ring has an 
inner boundary adjacent an outer boundary of the optical zone. 

20. The method of claim 19, wherein the inner boundary of the at least a 
portion of the ablation ring begins at a distance, d, from the outer boundary of the 
optical zone, where 200^m < d < 600^ml. 

21. The method of claim 20, comprising ablating the at least a portion of the 
ring to a depth, t, where 1 O^m < t < 70jim, and a width, w. 

22. The method of claim 21, wherein t and w are variable as a fimction of 
biodynanuc ablation location on the cornea. 

23. The method of claim 21, wherein w is a function of the laser beam diameter 
on the cornea. 

24. The method of claim 21, wherein w has a nominal value of about Inmi. 

25. The method of claim 24, comprising ablating the at least a portion of the 
ring within a transition zone of the nominal ablation of the cornea. 

26. The method of claim 1 7, wherein ablating the volume of corneal tissue 
comprises creating a tissue nominal ablation volume in the optical zone for a 
desired refractive correction that is less than a corresponding tissue nominal 
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ablation volume in the optical zone for the desired refractive cuBrection in the 
absence of the controlled biodynamic response. 

27. The method of claim 26, wherein the lessened tissue nominal ablation 
volume has a smaller ablation depth over the optical zone than a corresponding 
ablation depth over the optical zone in the absence of ablating the volume of 
corneal tissue. 

28. In an improved device readable medium having stored therein an 
executable instruction for directing an ophthalmic vision correcting laser platform 
to deliver a myopia correcting nominal ablation in an optical zone of a comeal 
surface, 

the improvement comprising an executable instruction stored hi the medium for 
dhrecting the ophthalmic vision correcting laser platform to deliver a myopia 
correction enhancing biodynamic ablation in the comeal surface outside of the 
optical zone. 

29. The device readable medium of claim 28, wherem the biodynamic ablation 
has the form of at least a portion of a ring ha^dng an inner boundary adjacent an 
outer boundary of the optical zone, wherein the ring has a circular or an adurcular 
shape. 

30. The device readable medium of claim 29, wherein the inner boundary of the 
biodynamic ablation is separated from the outer boundary of the optical zone by a 
distance, d, where 200jun < d < 600nm. 

3 1 . The device readable mediimi of claim 29, wherein the at least a portion of 
the ring has a depth, t, where 10|ixn<t < 70|xm, andawidth, w. 
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hi. The device readable medium of daim 3 1, wherein t are variable as a 
function of biodynamic ablation location on the cornea. 

33. The device readable medium of cljum 3 1, wherdn w is a function of the 
Iziser beam diameter on the cornea 

34. The method of claim 29, wherem w has a nominal value of about Inma. 
3 5. The device readable medium of claim 29, wherein the at least a portion of 
the ring is located within a transition zone of the nominal ablation of the cornea. 
36. The device readable medium of claim 29, wherein the controlled ddivered 
biodynamic ablation comprises a plurality of photoablative light pulses delivered to 
the corneal surfiice, all of which have only a 1mm diameter. 
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